We herein present a rare case of Actinomyces turicensis bacteremia that was caused by pyometra. The patient was successfully treated with transvaginal drainage and antibiotic therapy. A literature review in MED-LINE showed that there have been only 8 previously reported cases of A. turicensis bacteremia. This infection frequently occurs in patients with visceral abscesses, and blood culture examinations usually reveal a polymicrobial pattern. However, the prognosis of such patients has been reported to generally be benign. Due to difficulties in performing bacterial identification and the wide-spectrum clinical pictures associated with this bacteremia, no comprehensive understanding of the clinical features of each Actinomyces species has yet been established.
Introduction
Actinomyces species are Gram-positive, filamentous rods that form in the normal flora of the oral cavity, gastrointestinal tract and the female genital tract (1) . According to a previous study, Actinomyces turicensis is a relatively common species in humans [isolated in 18.5% (80/432 strains) of clinical cases of actinomycosis] (2). Common clinical manifestations of A. turicensis infection include anogenital or urinary tract infections (1-3) and less commonly breast abscess (4, 5) . However, bacteremic cases have not yet been described in detail and the clinical picture of A. turicensis bacteremia has yet to be established. We herein report a case of A. turicensis bacteremia secondary to pyometra with a brief literature review.
Case Report
An 80-year-old bedridden female was transferred to a hospital due to an impaired consciousness. On arrival, she was febrile (39 ). Her blood pressure was 104/82 mHg and heart rate was 117 beats per minute, indicating a septic state. Physical examination revealed a large amount of malodorous vaginal discharge. Laboratory data showed a high serum inflammatory state; white blood cell count, 20,100/ μL; and C-reactive protein, 7.4 mg/dL. Computed tomography demonstrated an enlarged uterus (transverse diameter: 13 cm) with calcified leiomyoma, fluid inside and a thinned uterine wall (Figure) . Cardiac ultrasonography did not show any valvular regurgitation or structures suggesting infective vegetation. The results of two sets of blood culture were positive for Rothia dentocariosa and Clostridium clodtridioforme (BACTEC, Becton Dickinson, Tokyo, Japan), in which bacterial identification was done by an external reference center (BD Phoenix TM , Becton Dickinson). A strain of R. dentocariosa was transferred for further identification, and the results of a matrix-assisted laser desorption/ionization-time of flight mass spectrometry analysis identified the organism to be A. turicensis with an identification score of 2.029 (bioMérieux, Marcy l'Etoile, France). Subsequently, the organism was subjected to a complete 16S rRNA sequence analysis. A full 16S rRNA sequence of the organism was amplified by polymerase chain reaction using A B Table 1 . Under a diagnosis of pyometra, transvaginal drainage was performed and Escherichia coli was isolated from the pus. The patient was treated with ampicillin/sulbactam. After four weeks of this antibiotic therapy, her condition substantially improved and she was thereafter successfully discharged.
Discussion
Actinomycosis is really a mysterious infection. The pathogen potentially causes septic infection as shown in this case, while the infection may also sometimes mimic tumors due to its slow progression and indolent course. Among the various known species, we focus on A. turicensis in this report.
According to the above report (2), A. turicensis tends to be detected from the vagina or penis (32.5%, 26/80 strains), intrauterine device (IUD)-related infection (26.3%, 21/80 strains), superficial infection (18.8%, 15/80 strains) and blood culture examinations (3.8%, 3/80 strains). For a better understanding of the clinical features of A. turicensis bacteremia, a literature review was performed in MEDLINE by using the keyword "Actinomyces turicensis". As a result, twenty-five papers were collected. Clinical cases with bacteremia were extracted and are summarized in Table 2 , including our case (1, 2, (6) (7) (8) . In total, 9 cases of A. turicensis bacteremia were thereby obtained. The infectious focuses were the skin, abdominal region or pelvic abscesses. Of 5 well-described cases, the results of bacterial cultures were polymicrobial in 3 cases. Anaerobes were involved in all the three mixture cases. The prognosis of the patients were benign.
After the first identification in 1995 (9), there have been only 8 cases of A. turicensis bacteremia described in published articles. In addition to its rarity, the difficulty in accurately identifying this bacterium is considered to be a major reason for the small number of reported cases. Actinomyces grows slowly and it is frequently isolated in a mixture of other microorgnisms. Therefore, the presence of Actinomyces species can be easily overlooked. Moreover, conventional laboratory methods using biochemical profiles may lead to misidentification as was seen in our case; i.e., accurate identification is usually difficult at most medical laboratories. A molecular analysis, such as the 16s rRNA sequence analysis which we performed, is required in order to accurately identify Actinomyces species.
Pyometra is a uterine bacterial infection that mostly oc- curs in postmenopausal women. Although Actinomyces has been reported to be the causative pathogen of pyometra, almost all such described cases were associated with the use of an IUD (10) . Because of its low virulence, Actinomyces cannot invade organs without any underlying damage to the mucous membranes or tissues. However, cases of non-IUDassociated Actinomyces-induced pyometra have also recently been reported (8, 11, 12) . Our case was also not related to IUD use. Actinomyces species may have different antibiotic sensitivity patterns (13) . However, β-lactam agents, especially when combined with β-lactamase inhibitors, are generally the drugs of first choice. Our patient was successfully treated with transvaginal drainage and four weeks of ampicillin/sulbactum administration.
In conclusion, we herein described a case of A. turicensis bacteremia with a summary of the previously reported cases. A. turicensis bacteremia usually occurs in patients with visceral abscesses, but it has been reported to normally demonstrate a benign prognosis. Accurate bacterial identification of Actinomyces species is essential to obtain a comprehensive understanding of this infection.
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